exist from the beginning of treatment. Implications for Practice: Nurses should systematically assess the problems and symptoms of the patients and FCs and support them from the time of diagnosis to help prevent symptom development and deterioration.
n Introduction
The global burden of cancer continues to increase because of the aging and growth of the world population alongside cancer-related lifestyle behaviors in economically developing countries. Based on the global statistics, approximately 14 million people received a diagnosis of cancer in 2012. 1 In Norway, there have been increased incidence rates of 3.1% in men and 4.9% in women when we compare the two most recent 5-year periods (2006Y2011 and 2011Y2015). 2 Clearly, cancer touches a substantial number of individuals, and its consequences affect the person who received the diagnosis and the entire family.
Family caregivers (FCs) are often the primary source of social and emotional support for patients and play major roles in how well patients manage with the consequences of illness and treatment. 3Y5 The FCs of cancer patients report a number of problems related to their caregiving experiences, 6Y10 including being exposed to considerable burden over long periods. 3, 4, 11 Research indicates that FCs have significantly more anxiety than the normal population, and the patients' illness can have severe effect on FCs' health and quality of life (QoL). 11 Although most research on FCs of patients who received a diagnosis of different chronic disease and receiving treatment has focused on the negative experiences of providing care, studies have also reported perceived value of taking care of family members who are ill. 12Y16 The FCs' negative and positive experiences of caregiving, their own baseline physical and emotional condition, and how they describe the caregiving burden at the time of diagnosis affect their ability to care for the cancer patient during the illness trajectory, as well as their own QoL. 17Y19 To help both patients and FCs to get through the illness in the best possible way, it is crucial to understand how FCs perceive their problems, symptoms, and caregiver burden from the onset of the illness and how this relates to patients' symptoms and problems.
Cancer patients experience multiple and frequently severe symptoms. 20Y24 In addition, healthcare reforms and policies in many countries emphasize the need to support patients in taking a more active role in managing their illness. 25, 26 At the same time, recent treatment, economic, and policy changes have resulted in a shift from inpatient to more outpatient care, placing a greater caregiving responsibility on FCs of cancer patients. 7 However, so far, few studies have investigated the interrelationships between demographic characteristics and symptoms of cancer patients and those of FCs, and how this interrelatedness affects caregiver burden. The purpose of this study was to investigate the associations between the symptoms in cancer patients and FCs and the effect of both on caregiver burden in FCs at the beginning or in an early stage of the patients' radiation treatment.
n Material and Methods
Participants and Study Design
These data are from a larger study funded by the Norwegian Cancer Society to investigate the effects of an online support system for cancer patients and their FCs. All study procedures were approved by the Ethical Committee of the South-Eastern Norway Health Authority and the Data Inspectorate of Norway.
This cross-sectional study report derives its data from baseline data of the larger study where 281 patient-FC dyads or 562 persons in total were included. Patients (n=281) with breast, prostate, and head and neck cancers, as well as melanoma and lymphoma and their FCs (n=281) were recruited at a University Hospital in Norway between 2012 and 2014, at the beginning or early during the patients' radiation treatment with curative (90%) and/or palliative (10%) intent. Cancer patients were primarily recruited at the cancer clinic's department of radiation therapy by health professionals in the department or by members of the research team. Information about this study was also distributed through newspaper advertisements, information leaflets, and on the Norwegian Cancer Society's Web sites, 27 with information about how to contact the research team if interested in the study.
Patients interested in study participation were referred to the study's research assistant who provided them with more information. At this contact, the patients were screened for eligibility criteria (see here in after). The patients consenting to participate were asked to identify the person who they considered as their primary caregiver. The participation of both the patient and the FC was a study requirement. The FC did not need to be a family member and could be a close friend. In this study, 99% of the FCs were family members.
If the FC accompanied the patient to the clinic, they were introduced to the study's purpose concurrently. After signing the consent forms, they were asked to complete the study questionnaires described here in after. If the FC was not present, the patient took home a letter for the FC containing information about the study, the informed consent form and the questionnaires. If the FCs agreed to participate, the signed written consent and completed questionnaires were returned in separate envelopes either by the patient at the next radiation appointment or by mail in a self-addressed, stamped return envelope. If the FCs identified by the patient did not send back the consent form and questionnaires, he/she was contacted once by the research assistant by phone and asked about his/her interest to participate in the study. A detailed description of the recruitment method is described in a separate article. 27 To be eligible, both the FC and the cancer patient had to agree to participate in the study. Eligibility criteria for cancer patients were recent diagnosis of cancer or a new recurrence, receiving radiation treatment, older than 18 years, and able to identify a person who they considered to be their primary FC who also was older than 18 years at the time of recruitment. Both patient and FC had to be able to read, write, and understand Norwegian; and both had secure Internet access at home, a requirement for the other part of the study (not reported here) that investigated the effects of an Internet support system for cancer patients and FCs.
Instruments
The variables measured in this study are summarized in Table 1 . Both the cancer patients and their FCs were asked to complete questionnaires on demographic characteristics and self-reported medical history information and measures of symptoms, sleep disturbance, fatigue, depression, and self-efficacy. The Cancer Behavior Inventory (CBI) was completed by the cancer patients only, and the caregiver reaction assessment (CRA), by FCs only. The patients' medical records were reviewed for disease and treatment information.
Variables Measured
The demographic questionnaires asked patients and FCs for information on age, marital status (married or not married to cancer patient), living situation (living with the patient/FC or not), relation to the patient with cancer (spouse, family member, or other), level of education (primary, secondary, college/ university Q4years) and employment status (full/part time, sick leave, or retired/unemployment).
Caregiver burden and experiences were measured in FCs only with the CRA scale. 14, 28 The CRA is a 24-item instrument, assessing both positive and negative reactions to caregiving and asks caregivers to indicate their level of agreement to statements using a 5-point Likert-type scale, with the scores 1, strongly disagree; 2, disagree; 3, neither agree nor disagree; 4, agree; and 5, strongly agree. The CRA measures 5 dimensions; lack of family support (5 items), assesses the FCs' sense of other family members having left him or her to provide all of the patient's care. Effect on health (4 items) refers to the FCs' perception that his/her health has suffered as a result of the obligations of caregiving. The effect on schedule (5 items) indicates the perceived effort and difficulty of obtaining healthcare needs and making care-related arrangements. Effect on finances (3 items) measures economic costs and losses likely caused by caregiving. Caregiver esteem (7 items) measures the perceived positive aspects of caregiving. The CRA total scores are generated by summing up the individual items. Four of the CRA dimensions are constructed in such a way that higher numbers indicate high level of burden, whereas the self-esteem dimension is constructed in the opposite manner, a low score indicates negative reactions to or high burden of caring.
Fatigue was measured using the 18-item Lee Fatigue Scale that consists of 18 items with 2 subscales to assess fatigue and energy levels. 29, 30 A fatigue severity score is calculated as the mean items (range, 0Y10) in the fatigue and energy subscales, with higher scores indicating higher levels of perceived fatigue and lower energy.
Sleep disturbance was assessed with the 21-item General Sleep Disturbance Scale that evaluates various aspects of sleep disturbance. 31, 32 Each item ranges from 0 (never) to 7 (every day). The total General Sleep Disturbance Scale score is the sum of 7 subscale scores (quality of sleep, quantity of sleep, sleep onset latency, midsleep awakenings, early awakenings, medications for sleep, and excessive daytime sleepiness) with a total range from 0 (no disturbance) to 147 (extreme disturbance). Higher total and subscale scores indicate higher levels of sleep disturbance. Subscales scores of 3 or more and a total score of 43 or more indicate a significant level of sleep disturbance.
Depression was assessed using the Center for Epidemiologic Studies Depression Scale, 33 with responses on 4-point Likert scales raging from 0 (rarely or none of the time) to 3 (most of the time). Higher scores indicated greater depression. 34 The Center for Epidemiologic Studies Depression Scale is scored by summing individual items to a total score that can range from 0 to 60. Higher scores indicate the presence of more depressive symptoms, weighted by frequency of occurrence during the previous week. Cutoff score of 16 or higher for the 4 subscales indicates the need for referral to a clinical evaluation for major depression. 34 Social support was measured with the 20-item Medical Outcomes Study Social Support Survey, including 5 subscales addressing emotional/informational, instrumental, tangible, and affectionate support and positive social interaction. Responses on 5-point Likert scales range from 6 (none of the time) to 4 (all the time). The sum of all items results in a total social support score. 35 Higher scores indicate more social support.
In FCs, self-efficacy was measured with the General SelfEfficacy Scale, 36 consisting of 10 items to predict coping with daily hassles and adaptation after experiencing all kinds of stressful life events. Responses are made on a 4-point scale. Total scores are computed by summing up the responses to all 10 items to yield the final composite score with a range from 10 to 40. The higher score indicates higher level of self-efficacy. 
PatientCaregiver

Demographics
Study specific X X Comorbidity Charlson comorbidity index In cancer patients, self-efficacy was measured with the 33-item CBI. 37 The 33-item CBI consists of 7 factors related to (1) maintenance of activity and independence, (2) seeking and understanding medical information, (3) stress management, (4) coping with treatment-related adverse effects, (5) accepting cancer/maintaining a positive attitude, (6) affective regulation, and (7) seeking support. Responses on 9-point Likert scales range from 1 (not at all confident) to 9 (totally confident). Higher scores indicate greater self-efficacy.
Symptom distress was measured with the Memorial Symptom Assessment Scale (MSAS). 38 The 32 items of MSAS measure physical and psychological symptoms that occur in relation to cancer or its treatment. The patients were asked to indicate whether they had experienced the symptom during the previous week. If they had experienced the symptom, they were asked to rate its frequency, severity, and distress. Higher scores indicate greater symptom distress.
STATISTICAL ANALYSIS
The data were analyzed using SPSS version 22 (IBM Corp, Armonk, New York). Descriptive analyses included means, ranges, and SDs. Categorical data included counts and percentages. Associations among demographic variables, comorbidity, symptoms, sleep, fatigue, depression, social support, self-efficacy, and caregiver burden total scores were analyzed using linear regression analysis. Comparisons between groups regarding continuous variables were performed using t tests. The categorical data were compared using # 2 tests. Possible associations between caregiver burden and selected scales were modeled using linear regression. All analyses were stratified by patient and FC. The results were expressed using the estimates of beta and 95% confidence intervals (CIs). Two separate models were fitted, one for FCs and one for cancer patients. The baseline data were adjusted for gender, age, and marital status (married or not married to cancer patient). A P value of less than .05 was considered to be statistically significant. Alpha coefficients for each of the presented instruments were calculated to demonstrate the degree of internal consistency of the used instruments.
n Results
Demographic characteristics for FCs and cancer patients are shown in Table 2 . Slightly more than 50% of FCs and cancer patients in this study were female. The mean ages were 56 years for FCs and 57 years for the patients. Most FCs and cancer patients were married and lived together. Although almost twothirds of the FCs worked full or part time, only 15% of the cancer patients did. Almost all the FCs (95%) and 65% of the cancer patients reported at least one existing comorbidity. Most FCs and cancer patients had a college degree. The most prevalent types of cancer were breast and prostate cancers. 
Measures of social support, including emotional/informational, tangible, affectionate support, and positive social interaction and the total social support scores indicate that both FCs and cancer patients received a relatively high degree of social support. Cancer patients receive slightly more social support than their FCs. This difference is not statistically significant. The mean total depression and subscale scores were under 36 of maximum 60 points, indicating no need for treatment of mood for either cancer patients or their FCs. Both FCs (n=281) and cancer patients (n=281) exhibited only a low degree of depression, with the lowest total score value of 18 and 20, respectively, which is higher than the cutoff point of 16 (data not shown in Table 3 ).However, depression was slightly higher in cancer patients than in FCs. There were large variations in depression scores in both groups; differences in depression between patients and FCs were not statistically significant.
The patients reported higher fatigue and lower energy levels than their FCs. The differences in fatigue and energy levels between patients and their FCs were statistically significant (PG 0.05). In both groups, fatigue was higher in women and energy levels were higher for men. In cancer patients only, female cancer patients also had significantly higher fatigue scores (PG .01) and lower energy levels (P=.05) than male cancer patients (data not shown in Table 3 ).
Both FCs and cancer patients of both genders reported sleep disturbance higher than the cutoff point of 43, indicating substantial sleep disturbance in both groups. Sleep disturbance was higher in female FCs and cancer patients than in male participants, significantly for patients (PG0.01) and nearing significance for FCs (P=0.07), indicating that females in both groups suffer from disturbed sleep. Sleep disturbance was higher in female FCs compared with female cancer patients.
General self-efficacy was similar between FCs and patients and only marginally higher in male FCs. Among patients, female patients reported slightly higher self-efficacy than male patients, but this difference was not significant. Self-efficacy for coping with cancer-related stress (CBI) was measured in cancer patients only. Results indicate a relatively high level of self-reported selfefficacy. As listed in Table 3 , the highest baseline self-efficacy score (38.5) in cancer patients was computed for the item seek and try to understand the medical information.
The MSAS results show a higher total score in patients, especially in female patients, than their FCs. Most cancer patients experienced more than 5 symptoms (Table 3) . Calculated Cronbach's ! for all the presented instruments is higher or near .8, as shown in Table 3 .
To investigate the associations between patient and FC variables and effect on caregiver burden, multivariate analyses were adjusted for age and gender (Table 4 ). Higher scores of depression, fatigue, and symptoms in FCs were significantly associated (PG.01) with higher caregiver burden. The FCs' sleep disturbance, energy, fatigue, self-efficacy, and social support were not statistically significant predictors of caregiver burden.
The strongest predictors for caregiver burden among patientrelated variables were self-efficacy (P=.02), sleep disturbance (P=.03), and social support (P=.04). The lower the self-efficacy and the more sleep disturbance patients experienced, the higher was FCs" perceived caregiver burden. Inversely, higher levels of social support in patients were associated with lower levels of caregiver burden in FCs. Depression, fatigue, energy levels, and symptoms in patients were not significantly associated with caregiver burden.
n Discussion
Higher scores in depression and fatigue in FCs, when adjusted for age and gender, were significantly associated with higher caregiver burden, whereas sleep disturbance, fatigue, selfefficacy, and social support in FCs were not. Symptoms in FCs had a significant association with caregiver burden, whereas the symptoms in patients did not. Among patient-related variables, the strongest predictor of caregiver burden was self-efficacy followed by sleep disturbance and social support. Sleep disturbance and fatigue were gender-related. Both female cancer patients and female FCs reported a higher degree of sleep disturbance and fatigue compared with male patients and FCs. Both FCs and patients received a high degree of social support, with cancer patients receiving slightly more. However, the effect of low social support in cancer patients on caregiver burden was significant. The study results, showing that depression, fatigue, and symptoms in FCs and sleep disturbance, self-efficacy, and social support in patients are significant predictors of caregiver burden, are interesting. Our study indicates that the patient and FCs characteristics that contribute to caregiver burden are not necessarily the same. It is possible that a patient who sleeps poorly and has low social support and self-efficacy may keep his/her FC up at night, rely more on the FC for social support, and needs more help from the FC to manage the different aspects of coping with the illness, which in turn adds to the FCs' fatigue, depression, and caregiver burden. That the symptoms and problems of both patients and FCs interact is also supported in other studies reporting that fatigue levels in patients significantly contribute to caregiver burden 39 and that sleep disturbance in patients is associated with depression in FCs. 28, 40, 41 However, so far, there is only a beginning understanding about such interdependencies, for example, how much of FCs' experience of fatigue, depression, and caregiver burden can be attributed to characteristics of the patient or to characteristics of the FC him/herself. Some FCs may be more prone to being depressed and fatigued than others, independent from the condition of the patient. On the other hand, depression and fatigue in FCs may also keep the patient worrying and, in turn, increase poor sleep, feelings of receiving little social support, and help in managing the illness. Therefore, further studies should tease out the direct and indirect pathways by which patient and FC variables interrelate and contribute to patients' and FCs' symptoms and caregiver burden. Moreover, our study included only a limited set of variables as potential candidates to influence caregiver burden, whereas other variables may be equally important. For example, other studies have also identified levels of anxiety, 42 marital satisfaction, role problems and distress, 43 and caregiver selfesteem 6 as predictors of caregiver burden. So far, most studies, including ours, have focused on the problems of patients and FCs that add to caregiver burden. Little is known about the influence of positive characteristics, for example, resilience, optimism, or positive mood in patients and/or FCs that may act as a ''buffer'' against symptoms and problems. Our finding that the more self-efficacy the patient and FCs had the lesser the caregiver burden indicates that selfefficacy can be such a buffer. More studies are needed to better understand how FCs and patients mutually influence each other in their illness and caregiver experiences, the characteristics of FCs and patients that put them at a particular risk for developing symptoms and problems, and which characteristics that help prevent this.
Age was not associated with caregiver burden in our study. However, most FCs and patients reported at least 1 comorbidity, and the likelihood of comorbidities generally increases with age. Thus, health issues other than the patients' cancer diagnosis could also affect FCs' fatigue, depression, and caregiver burden. Clinical assessments should therefore include screening for and helping patients and FCs in making sure that comorbidities are under control.
Our finding that women report more symptoms and problems than men, independent of being an FC or a patient, is consistent with other studies. For example, Northouse and colleagues, 43 in their study of couples' adjustment to colon cancer, reported that women reported more distress, role problems, and less marital satisfaction regardless of whether they were a patient or spouse. In a study on FCs only, Stenberg et al 6 reported that female caregivers reported significantly higher scores on effect of caregiving on health, finances, greater lack of family support, and lower caregiver self-esteem than male FCs. In our study, male FCs and patients reported less fatigue and less sleep disturbance than women, variables that were significantly associated with caregiver burden. These differences are important from a clinical perspective because they indicate that female patients and FCs may be in need for more professional support.
That patients and FCs reported on average relatively low fatigue and depression under the cutoff point for a clinical depression diagnosis may be because of the early stage of treatment in which the study was conducted and should not be interpreted as meaning patients and FCs are not at risk for more severe symptoms during the course of the illness over time, as found in other studies. 6, 43 We found strong associations between caregiver burden, depression, and fatigue in FCs and sleep disturbance, self-efficacy, memorial symptoms, and social support in cancer patients even at this early stage. Early screening of symptoms could therefore identify FCs and patients at particular risk.
Although patients reported more social support than FCs, the effect of low social support in patients on caregiver burden was still statistically significant. Several factors may have influenced these findings. After receiving the diagnosis of cancer, it is usually the patient who gets more support and attention from others than the FC, who"s role in giving care is taken more ''for granted.'' The demands of giving care reduce the possibility to maintain normal social interactions for the FC 6 and thus reduce access to social support. However, when the patient receives low social support from elsewhere, the FC becomes the primary source of social support for the patient, adding to the demands of the FCs and caregiver burden. Assessing the patient's and FC's social network and encouraging them to reach out to other sources of support, if available, may help reduce one of factors that increase caregiver burden.
Implication for Clinical Practice
The results from this study have important implications for clinical nursing practice related to the difficulties that FCs face in their role as caregivers and the need to include FCs as a natural part in the care of the patient. This and other studies 40, 41, 43 indicate that there is a close interrelationship between patients' and FCs' symptoms and problems that affect the health of both and how well patients manage and live with a cancer diagnoses. Recognizing and assessing the problems and symptoms of patients and FCs at the time of diagnosis and early treatment is essential to prevent symptom development and deterioration. The FCs are usually the most important source of support for cancer patient. Although more evidence is needed to support this, assisting both the patients and FCs may positively affect the outcome of the cancer diagnosis. Nurses should also be aware of the increased risk for female cancer patients and FCs to develop problems and symptoms and of the fact that women may have special needs for support. Finally, it is important for nurses to recognize that multiple factors, such as demographic characteristics, medical factors, and personal attributes, influence how well cancer patients and FCs adapt to the illness and that an assessment and interventions for symptoms and problems in patients and FCs at an early stage may influence how well they adjust to the illness over time.
STRENGTHS AND LIMITATIONS
Our study addressed the problems and symptoms of FCs that are often overlooked in clinical practice and research. A strength of the study is its relatively large sample size and rigorous data collection with validated measures and sufficient statistical power. Limitations include the fact that the data were collected at 1 setting only, the radiology department at 1 university hospital in Norway, and that the participants had higher education levels than the average education level in cancer patients. Although 83% of the FCs lived with the patient, 17% did not. Their caregiving experience could therefore be different. Moreover, this study was conducted in a primarily Caucasian sample, which limits the generalizability of study to patients from other cultures. Because the purpose of another part of the study was to test the effects of Internet support for patients and FCs, the study participants had to have Internet access. The inclusion criteria may have been a factor in the higher-thanusual educational level among study participants.
The data reported here are cross-sectional and are, for most of the patients, collected in an early phase of treatment. Thus, findings are not generalizable to patients with advanced or metastatic disease or illness stages beyond the early phase of treatment.
The study did include cancer patients who received both palliative (10%) and curative treatment (90%) at the time of initiation of their radiation treatment. The period for which palliative care patients had been receiving treatment was not collected in this study, and the sample size was too small to conduct subgroup analyses for patients receiving palliative radiotherapy. However, the small percentage of patients in a palliative phase and findings from other studies that symptom burden is more linked to the treatment and less whether the patients are in a palliative or curative phase 40 suggests that a potential influence on study results of palliative care may be small. However, more research is needed to investigate how the stage of illness and length of time in cancer treatment affect patients, FCs, and caregiver burden.
n Conclusion Depression, symptoms, and fatigue in FCs, and sleep disturbance, low self-efficacy, and low social support in cancer patients had significant effect on caregiver burden. This study also found a significant influence of gender on caregiver burden. Female participants among cancer patients and FCs reported more problems compared with the male participants.
